MAGNETIC HEAD SUSPENSION 



BACKGROUND OF THE INVENTION 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This non-provisional application claims priority from Japanese 

Patent Application No.: 2003-006077, filed on January 14, 2003, the 
content of which is incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a suspension for supporting a 

magnetic head used in a hard disk drive. 

DISCUSSION OF THE BACKGROUND 

[0003] A magnetic head suspension needs to have an increased 

resonance frequency in a torsion mode and a bending mode, in order to 
accurately position a magnetic head on a target track by moving the 
magnetic head in a seek direction at a high speed. 

[0004] Conventionally, it has been proposed to improve the torsion 

mode and the bending mode by bending the extemal edge and/or the 
intemal edge of a load beam over the whole region in a longitudinal 
direction thereby to form a flange, as disclosed in Japanese Examined 
Patent PubUcation No. 58-22827 (1983) and U.S. Patent No. 
3,931,641. 

[0005] However, the magnetic head suspensions described in those 

cited references are insufficient in the following points. 

[0006] The magnetic head suspensions described in the patent 

literatures have the flange formed over the whole longitudinal direction 
of a load. beam. Based on this structure, the torsional rigidity and the 
bending rigidity of the load beam are improved, but the flange 
extending the whole longitudinal direction brings about an increase in 
the mass of the load beam. 
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[0007] This increase in the mass lowers the resonance frequency in the 

torsion mode and the bending mode of the suspension. 

[0008] Further, the increase in the mass deteriorates the shock 

resistance performance of the suspension, hi other words, when the 
mass of the load beam increases, the limit acceleration in a direction of 
separate from the disk surface becomes low, which has a possibility of 
damaging the disk surface due to a backlash of the load beam. 

SUMMARY OF THE INVENTION 

[0009] The present invention is made in the light of the above 

conventional technical problems. It is an object of the present 
invention to provide a magnetic head suspension that can increase the 
resonance frequency in the torsion mode and/or the bending mode, by 
improving the rigidity of a load beam while suppressing the increase in 
the mass. 

[0010] To achieve the above object, there is provided a magnetic head 

suspension includes a flexure having a magnetic head mounting region, 
a load beam connected to the flexure and having a dimple at a portion 
corresponding to the magnetic head mounting region, a load-bent 
portion generating a load for pressing a magnetic head to a magnetic 
disk via the load beam, and a base portion connected to a rear region of 
the load-bent portion. The load beam has a reinforcing structure that is 
symmetrical as viewed from the above with reference to a center 
longitudinal axis line, only in a center region in a longitudinal direction 
from a rearmost portion at the rear region to the dimple. 

[0011] According to the magnetic head suspension of the present 

invention, the load beam has a reinforcing structure that is symmetrical 
as viewed from the above with reference to the center longitudinal axis 
line X, only in the center region in the longitudinal direction from the 
rearmost portion of the load beam to the dimple. Therefore, the 
rigidity can be improved while suppressing the increase in the mass as 
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far as possible. Consequently, vibration in the torsion mode and/or the 

bending mode can be effectively reduced. 
[0012] Preferably, the load beam has a longitudinal length L from the 

rearmost portion to the dimple, and the reinforcing structure is 

provided within a range of ib0.25L from a longitudinal center position 

located at L/2 from the rearmost portion. 
[0013] More preferably, the longitudinal length of the reinforcing 

structure is 0.04 to 0.4L. 
[0014] According to an aspect of the present invention, the reinforcing 

structure is the form of a flange structure provided at left and right 

symmetrical external sides of the load beam. 
[0015] According to another aspect of the present invention, the load 

beam has a hollow opening, and the reinforcing structure is the form of 

a flange structure provided at left and right symmetrical internal sides 

defining the hollow opening. 
[0016] According to still another aspect of the present invention, the 

reinforcing structure is the form of a drawing structure formed on the 

load beam. 

[0017] Preferably, the load beam includes a rear region cormected to a 

front region of the load-bent portion, an intermediate region extending 
from the rear region toward the distal end, and a front region extending 
from the intermediate region toward the distal end and reaching the 
magnetic head mounting region. The rear region has a rear short beam 
extending along a width direction, and a pair of rear beams extending 
from both ends of the rear short beam to the distal end of the load 
beam and inclined toward the distal end of the load beam so as to come 
close to the center longitudinal axis line of the load beam. The 
intermediate region has a pair of intermediate side beams extending 
from the distal end of the pair of rear beams to the distal end of the 
load beam and inclined to be in parallel with the center longitudinal 
axis line of the load beam or inclined toward the distal end of the load 
beam so as to come close to the center longitudinal axis line of the load 



beam. The rear beam has an angle of incUnation to the center 
longitudinal axis line of the load beam larger than that of the 
intermediate side beam. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The above, and other objects, features and advantages of the 

present invention will become apparent from the detailed description 

thereof in conjunction with the accompanying drawings wherein. 
[0019] FIG. 1(a) is a top view of a magnetic head suspension 

according to a first embodiment of the present invention, as viewed 

from the opposite side of a disk surface. 
[0020] FIG. 1(b) is a cross section taken along the line I-I in FIG. 1(a). 

[0021] FIG, 2(a) is a top view of a modification of the magnetic head 

suspension according to the first embodiment, as viewed from the 

opposite side of the disk surface. 
[0022] FIG. 2(b) is a cross section taken along the line II-II in FIG. 

2(a). 

[0023] FIG. 3(a) is a top view of another modification of the magnetic 

head suspension according to the first embodiment, as viewed from the 
opposite side of the disk surface. 

[0024] FIG. 3(b) is a cross section taken along the line III-III in FIG. 

3(a). 

[0025] FIG. 4(a) is a top view of a magnetic head suspension 

according to a second embodiment of the present invention, as viewed 
from the opposite side of a disk surface. 

[0026] FIG. 4(b) is a cross section taken along the line IV-IV in FIG. 

4(a). 

[0027] FIG. 5(a) is a top view of a modification of the magnetic head 

suspension according to the second embodiment, as viewed from the 
opposite side of the disk surface. 
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[0028] FIG. 5(b) is a cross section taken along the line V-V in FIG. 

5(a). • 

DETAILED DESCRIPTION OF THE EMBODIMENTS 
Embodiment 1 

[0029] A first embodiment of a magnetic head suspension according to 

the present invention will be hereinafter described with reference to the 
accompanying drawings. 

[0030] FIG. 1(a) is a top view of a magnetic head suspension 1 

according to this embodiment, as viewed from the opposite side of a 
disk surface, and FIG. 1(b) is a cross section taken along the line I-I in 
FIG. 1(a). In the Figures, "+" marks represent welding points. 

[0031] The magnetic head suspension 1 according to this embodiment 

includes: a flexure 10 which has a magnetic head mounting region 11 
for supporting a magnetic head slider 100; a load beam 20 which is 
connected to the flexure 10; a load-bent portion 30 of which front 
region is connected to the load beam 20 and which generates a load for 
pressing the magnetic head slider 100 to a magnetic disk; and a base 
portion 40 which is connected to a rear region of the load-bent portion 
30. 

[0032] The flexure 10 is formed from a stainless-steel plate having a 

thickness of 15 to 25um, for example, and is joined to the load beam 
20 by welding or the like. 

[0033] The load beam 20 is formed from a stainless-steel plate having 

a thickness of 30 to 200iim, for example. The load beam 20 transmits 
the magnetic head pressing load generated by the load-bent portion 30 
to the flexure 10, moves the magnetic head slider 100 in a seek 
direction, and positions the magnetic head slider 100 at a target track. 
Details of the load beam 20 will be described later. 
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[0034] The load-bent portion 30 functions as a blade spring for 

pressing the magnetic head slider 100 to the magnetic disk against the 
pressure of air layer generated between the magnetic head slider 100 
and the surface of the magnetic disk caused by rotation of the magnetic 
disk, thereby to generate the magnetic head pressing load for securing 
a constant flying space of the magnetic head slider 100. 

[0035] In this embodiment, a member for forming the load-bent 

portion 3,0 and a member for forming the flexure 10 are separated; 
however, these portions may also be formed integrally. 

[0036] The base portion 40 is designed to be able to support an 

assembly consisting of the flexure 10, the load beam 20 and the load- 
bent portion 30 and to transmit driving force from an actuator to the 
assembly. 

[0037] In this embodiment, the base portion 40 is the form of a moimt 

41 fitted to an E block by caulking. The mount 41 is formed from a 
stainless-steel plate having a thickness of 0.1 to 0.4nim, for example. 

[0038] The load-bent portion 30 is connected to the base portion 40, 

and the rear region 21 of the load beam 20 is connected to the load- 
bent portion 30. 

[0039] In this embodiment, the mount 41 is provided as the base 

portion; however, it is of course possible to use an arm fitted to the 
bearing of a voice coil motor, in place of the mount 41 . 

[0040] Herein, the load beam 20 will be described in detail. 

[0041] In this embodiment, the load beam 20 includes: the rear region 

21 positioned at the rearmost side and connected to the load-bent 
portion 30; an intermediate region 22 extending from the rear region 
21 toward the distal end; and a front region 23 extending from the 
intermediate region 22 toward the distal end and reaching the magnetic 
head moiinting region 1 1 . 

[0042] A dimple 23a protruding in a flexure direction is provided in 

the front region 23 of the load beam 20. The magnetic head pressing 
load works on the flexure 10 and the magnetic head slider 100 via the 
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dimple 23a. Based on this structure, the magnetic head slider 100 
flexibly moves in a pitch direction and a roll direction aroimd the top 
of the dimple 23a. 

[00431 In FIG. 1, a reference character 23b represents a lift tab 

provided in the front region 23 of the load beam 20. The lift tab 23b is 
a member brought into contact with an inclined surface referred to as a 
ramp (not shown) at the time of unloading the magnetic head slider 
100 from the magnetic disk (i.e., moving the magnetic head slider 100 
outward in a radial direction of the magnetic disk, and separating it 
from the magnetic disk surface). In other words, when the lift tab 23b 
of the load beam 20 is brought into contact with the ramp and the load 
beam 20 moves upward, a hook 12 of the flexure 10 hangs on the load 
beam 20. Accordingly, the magnetic head slider 100 is separated from 
the magnetic disk. 

[0044] The load beam 20 having the above structure has a reinforcing 

structure 24 that is symmetrical as viewed from the above based on a 
center longitudinal axis line X, only in a center region in a longitudinal 
direction from a rearmost portion 20a at the rearmost side to the dimple 
23a. 

[0045] More specifically, when a longitudinal length from the 

rearmost portion 20a to the dimple 23a is expressed as L, the 
reinforcing structure 24 is provided within a range of db0.25L from a 
longitudinal center position M located at L/2 from the rearmost portion 
20a. 

[0046] Preferably, the longitudinal length of the reinforcing structure 

24 is 0.04 to 0.4L. 

[0047] In this embodiment, the flange structure 24a provided at the left 

and right external sides of the load beam 20 is employed as the 
reinforcing structure 24 as shown in FIG. 1(b); however, the present 
invention is not limited to this structure. 
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[0048] For example, a drawing structure 24b formed on the load beam 

20 as shown in FIG. 2(b) may also be employed as the reinforcing 
structure. 

[0049] Further, as shown in FIG. 3(b), in a case of that the load beam 

20 forms a hollow opening 25 thereon, a flange structure 24c formed 
by bending a pair of internal edges defining the opening 25 may also 
be erriployed as the reinforcing structure 24. 

[0050] As described above, in this embodiment, in the load beam 20, 

the reinforcing structure 24 that is symmetrical as viewed from the 
above based on the center longitudinal axis line X is provided only in 
the center region in the longitudinal direction from the rearmost 
portion 20a to the dimple 23a. Therefore, the following effects can be 
obtained. 

[0051] Considering the bending mode characteristics of the load beam 

20, the load beam 20 causes vibration between the rearmost portion 
20a and the dimple 23a. Therefore, the bending mode of the load 
beam 20 has a peak (an abdominal area) at an intermediate portion 
between the rearmost portion 20a and the dimple 23a in the 
longitudinal direction. 

[0052] Consequently, when the reinforcing structure 24 is provided 

only in the center region in the longitudinal direction from the rearmost 
portion 20a to the dimple 23 a, the vibration of the load beam 20 in the 
bending mode can be effectively reduced while suppressing the 
increase in the mass of the load beam 20 as far as possible. 

[0053] The reinforcing structure 24 may be in a single structure as 

shown in FIG. 2(b) as long as the reinforcing structure 24 has a 
symmetrical structure based on the center longitudinal axis line. 
Alternatively, the reinforcing structure 24 may be in a multiple 
structure as shown in FIGS. 1(b) and 3(b). The multiple structure of 
course includes a two-paired structxu-e and others in addition to a 
paired structure as shown in FIGS. 1(b) and 3(b). 



[0054] Further, in this embodiment, the load beam 20 has a triangular 

shape as viewed from the above so as to have a narrow width from the 
rear side toward the distal end. The angle of inclination from the 
external edge of the rear region 21 to the center longitudinal axis line 
X is larger than the angle of inclination from the extemal edge of the of 
the intermediate region 22 to the center longitudinal axis line X. 

[0055] According to the above structure, the moment of inertia around 

the center longitudinal axis line X of the load beam 20 can be 
suppressed. Therefore, the resonance frequency in the torsion mode of 
the magnetic head suspension as a whole can be increased. 

[0056] Consequently, the magnetic head slider 100 can be moved more 

accurately in the seek direction at a high speed. 

Embodiment 2 

[0057] A second embodiment of a magnetic head suspension V 

according to the present invention will be hereinafter described with 
reference to the accompanying drawings. 

[0058] FIG. 4(a) is a top view of the magnetic head suspension V 

according to this embodiment, as viewed from the opposite side of a 
disk surface. FIG. 4(b) is a cross section taken along the line IV-IV in 
FIG. 4(a). 

[0059] In this embodiment, corresponding or identical parts to those of 

the first embodiment have been given the same reference characters to 
omit a detailed description thereof. 

[0060] As shown in FIG. 4(b), the magnetic head suspension 1' 

according to this embodiment includes a hollow beam-shaped load 
beam 20', in place of the solid plate load beam 20 in the magnetic head 
suspension 1 according to the first embodiment. 

[0061] More specifically, the load beam 20' has a rear short beam 21a' 

extending in a width direction of the load beam 20', and a pair of rear 
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side beams 21b' extending to the distal end of the load beam 20' from 
both ends of the rear short beam 2 1 a' , in the rear region 2 1 . 
[0062] The rear short beam 21a' has a width of 0.2 to 0.4mm, for 

example. 

[0063] The pair of rear side beams 21b' are inclined to come close to 

the center longitudinal axis line X of the load beam 20' toward the 
distal end of the load beam 20'. The pair of rear side beams 21b' have 
respectively a width of 0.2 to 0.4mm, for example. 

[0064] Preferably, the load beam 20' further has: a reinforcing short 

beam 21c' extending in a width direction so as to connect between the 
pair of rear side beams 21b'; and a pair of reinforcing inclined beams 
2 Id' connecting between each of the pair of rear side beams 21b' and 
the center of the rear short beam 21a', in the rear region 21 . 

[0065] More preferably, the reinforcing short beam 21c' is disposed to 

extend between the distal ends of the pair of rear side beams 21b'. 

[0066] Preferably, the pair of reinforcing inclined beams 2 Id' are 

disposed to extend between the distal end of the pair of rear side beams 
21b' and the center of the rear short beam 21a'. 

[0067] Provision of the reinforcing short beam 21c' and the pair of 

reinforcing inclined beams 2 Id' can improve the torsional rigidity and 
the rigidity in the lateral direction of the magnetic head suspension 1 '. 

[0068] Either only one of the reinforcing short beam 21c' and the pair 

of reinforcing inclined beams 2 Id' can be provided. 

[0069] The load beam 20' has a pair of intermediate side beams 22a' 

extending from the distal end of the pair of rear side beams 21b' to the 
distal end of the load beam 20', in the intermediate region 22. 

[0070] In other words, in this embodiment, the region of the load beam 

20', which is encircled by the rear short beam 21a', the pair of rear side 
beams 21'b' and the pair of intermediate side beams 22a', is formed in 
a hollow shape as an opening 20 A'. With this structure, reduction in 
the mass of the load beam 20' is attempted. 
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[0071] The pair of intermediate side beams 22a' are inclined to come 

close to the center longitudinal axis line X of the load beam 20' toward 
the distal end of the load beam 20'. The pair of rear intermediate side 
beams 22a' have respectively a width of 0.2 to 0.4mm, for example. 

[0072] The load beam 20' has the reinforcing structure 24 only in the 

center region in the longitudinal direction between the rearmost portion 
20a and the dimple 23a, like in the first embodiment. 

[0073] The reinforcing structure 24 may be provided as a flange 

structure having the external edge of the load beam 20' bent as shown 
in FIG. 4(b). Alternatively, the reinforcing structure 24 may be 
provided as a flange structure having the intemal edge of the load 
beam 20' bent as shown in FIG. 5(b). 

[0074] As described above, in the magnetic head suspension 1' 

according to this embodiment, the rear region 21 of the load beam 20' 
consists of the rear short beam 21a' and the pair of rear side beams 
21b'. The intermediate region 22 of the load beam 20' consists of the 
pair of intermediate side beams 22a'. The angle of inclination from the 
pair of rear side beams 21b' to the center longitudinal axis line X of the 
load beam is set larger than the angle of inclination from the pair of 
intermediate side beams 22a' to the center longitudinal axis line X of 
the load beam. 

[0075] In the load beam 20 having the above structure, the mass can be 

reduced, and the moment of inertia around the center longitudinal axis 
line X can be reduced more than those according to the first 
embodiment. 

[0076] Therefore, the magnetic head suspension 1' having the load 

beam 20' can further increase the resonance frequency in the torsion 
mode, in addition to obtaining the effect of the first embodiment. 
Consequently, the magnetic head slider 100 can be positioned at high 
precision. 
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[0077] In this embodiment, the pair of intemiediate side beams 22a' of 

the load beam 20' are inclined to come close to the center longitudinal 
axis line X of the load beam 20' toward the distal end of the load beam 
20'. In place of this, the pair of intermediate side beams 22a' can be 
set approximately parallel with the center longitudinal axis line X of 
the load beam 20'. In this replacement mode, the moment of inertia 
around the center longitudinal axis line X of the load beam 20' 
becomes slightly larger than that according to this embodiment. 
However, the moment of inertia around the center longitudinal axis 
line X of the load beam 20' can be reduced sufficiently from that of the 
conventional load beam. 

[0078] In the respective embodiments, stainless-steel steel is used as a 

material to form the load beams 20 and 20'. Preferably, in place of this 
material, it is possible to use pure aluminum or alloy of aluminum and 
metal such as Cu, Mg, Cr and Zn (A7075, etc.), or pure titanium or 
alloy of titanium and metal such as Mo, V, Zr, Cr and Al, or ceramics 
such as silicon nitride, silicon carbide, zirconium and aluminum. 
When the load beams 20 and 20' are formed using the above material, 
the load beams 20 and 20' can have lighter weight than a case where 
the load beams 20 and 20' are formed using stainless steel. As a result, 
the resonance fi-equency can be improved, and the shock resistance can 
be improved. 

[0079] This specification is by no means intended to restrict the 

present invention to the preferred embodiments set forth therein. 
Various modifications to the magnetic head suspension, as described 
herein, may be made by those skilled in the art without departing from 
the spirit and scope of the present invention as defined in the appended 
claims. 



